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Consultant chemical exposure assessment & control
Software developer Hyginist, DOHSBase, BW_Stat

www.tsac.nl
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www.dohsbase.com

238.000 substances
>8000 substances with 1+ (health based) OELV
>3000 substances with 1+ PAS method
Physchem (40k) & CLP H‐statements (110k)

French version
Ranking vapor risk potential 

Theo.scheffers@dohsbase.nl

Statistics & Representative measurements

• Statistics is a scientific trick
– Garbage in (delivered by you!!) => garbage out 

• Collecting representative measurements is an art
– Skills
– Experience
– Observation
– Analyse
– Communication
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Different scenarios
Representative measurements for OELV testing 
should reflect:
1. SEG exposure variability in space and time
2. the legal limit reference period specific 

exposure of an individual worker
3. Worst case 
4. SEG long‐term average exposure level 
5. Task specific workers safe exposure 
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Struggling with representativeness, 
small sample sizes and exposure 

variability
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Evidence based for GSD≤3 : INRS (2005) ND2231

Exercise 1
• Exposure profile/scenario: Operator filling bags
• 3 gravimetric 8 hr PAS measurements : 0.45,  0.4 and 0.45 
mg/m3

• CVt=25% (EN 482, coefficient of variation)
• OELV: 5  mg inhalable/m3

• Compliance                       or         ?

• Representative measurements?
• GSD=1.07 !

– small sample error, autocorrelation
– evaluate SEG/sampling plan => resample N≥3
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Excercise 2
• Three solvent measurements 0.01; 0.3 and 9.9 ppm
• Professional spay painting
• Solvent OELV: 100 ppm

• Compliance                   or           ?

• Exposure range of 3 orders of magnitude (GSD=31)

• Representative for professional spay painting?
– Read across (next slide)
– If no, then improve SEG/sampling => resampling N≥3
– If yes, then (not in standard) => additional sampling up to N≥6
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Painters GSD, read‐across Annals 1985
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Exposure variability

• Compare your GSD with the typical variability 
for the exposure profile tested:
1. measurement series performed before
2. GSDs reported in large databases like the French 

COLCHIS and the German MEGA 
3. literature
4. Read across with comparable substances and 

workplaces
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session 2 Aspects techniques et scientifiques 

Initial Assessment – Testing Compliance with OELvs

• Statistical test : ≥ 6 results
The test shall measure, with at least 70% 
confidence, whether less than 5% of exposures 
in the SEG exceed the OELV 

C95%,70% < OELV Compliance 
C95%,70% > OELV Non-Compliance 
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Exercise 3

• ≥ 6 measurement in a clean room
• GSD=2
• CVt=5%
• C95%,70%<OELV

• 5.5.3. Compliance!
• Is the GSD representative for clean room?

– Evaluate controls => resampling N≥3
– Evaluate between worker differences (N≥2*3) 

Compliance & 
reassessment

Non‐
compliance

C95,70%≤OELV C95,70%>OELV

prEN 689 (2016) 5.5.3
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Exercise 4
• ≥ 6 measurement outdoor painter, solvent 
exposure

• GSD=1.4
• CVt=5%
• C95%,70%<OELV

• Compliance                 or          ?

Is a GSD=1.4 representative for this exposure 
scenario?
• evaluate SEG & sampling plan

prEN 689 (2016) 5.5.3
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Exposure variability

• Underestimation of GSD’s is caused by:
– one day sampling. 
– small sample size
– sloppy handling of non‐detectables
– autocorrelation (one outcome determines the next) 
– 2‐decades analytical detection methods (like gravimetric dust 
and inorganic acid sampling)

– EM in stead of PAS
• Use your expertise (and prEN 689 chapter 5.1 through 5.4 )!
• For workplace GSD≤3, between‐worker differences may 
become relevant: individual exposure testing
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No two workers are exposed exactly the same
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2011
But are their 
differences within 
a well defined 
exposure group 
relevant ?

Testing between worker 
differences

BOSH/NVvA 2011
B&W 
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Routine monitoring 
(reassessment)

prEN689/BOHS‐NVvA
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Between Worker Variability in SEG

• Becomes apparent if long-term day-by-day 
GSD<3

• Linked to well-controlled (“clean room”) or fix tasks 
exposure scenarios 

• May stigmatize workers as “dirty”, incorrectly  if 
individual sample size is small (<6)

Lognormal probability Exercise 5

Example 
Annex E , figure E.2 
IH‐Stat plot
N=9 dust samples
Range .2 to 2 mg/m3

GSD=2.045
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A little bit of lying with statistics

one inaccurate low value? CVt Normal? 2 lognormal distributions?

Not the statistics, but the exposure determinants (5.1 through 5.3) will tell!
10/06/2016  11:30‐12:00 session 2 Aspects techniques et 

scientifiques  21

Become a representative measurement expert!
Let BW_stat do the statistics

Theo.Scheffers@tsac.nl
Theo.scheffers@dohsbase.nl
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2018 start with developing a global 
aligned strategy (ISO/IOHA) ?
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